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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
applicatbn: 

1 . (Currently amended) A networked electronic ordnance system, comprising: 
a plurality of pyrotechnic devices connected by a network, each said pyrotechnic 

device comprising a logic device having a unique identifier, and 

a bus controller connected to said plurality of pyrotechnic devices through saW 
network, said bus controller boing operat i v e programmed t o selectively address, with a 
single command, one or more of said pyrotechnic devices using said unique identifieis. 
whereby a single command can be used to address as few as one, as many as all, and 
any combination of the pyrotechnic devices that are connected to the network. 

2. (Cancelled) 

3. (Cancelled) 

4. (Previously presented) The networked electronic ordnance system of claim 1. 
wherein said bus controller transmits and receives multiplexed digital signals over said 
network. 

5. (Original) The networtted electronic ordnance system of claim 1, wherein at 
least one of said pyrotechnic devices further comprises an energy reserve capacitor 
electrically connected to said logic device. 

6. (Original) The networi<ed electronic ordnance system of claim 5. further 
comprising a bleed resistor electrically connected to said energy reserve capacitor. 
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7. (Original) The networked electronic ordnance system of claim 1, wheim 
each pyrotechnic device further comprises an initiator comprising: " 

a pyrotechnic assembly, and 

an adjacent electronic assembly electrically connected to said logic device. 

8. (Original) The networked electronic ordnance system of claim 7, wherein said 
electronic assembly comprises an energy reserve capacitor. 

9. (Original) The networked electronic ordnance system of claim 8, further 
comprising a bleed resistor electrically connected to said energy reserve capacitor. 

10. (Original) The networked electronic ordnance system of claim 1, wherein 
each pyrotechnic device comprises a bus interface electrically connected to said logic 
device. 

1 1 . (Original) The networited electronic ordnance system of claim 1 . wherein said 
networi< is serial. 

1 2. (Original) The networi<Led electronic ordnance system of claim 1 , wherein said 
network is parallel. 

13. (Original) The networked electronic ordnance system of daim 1 , wherein said 
networic comprises at least one twisted shielded pair cable. 

14. (Cancelled) 

15. (Cancelled) 

16. (Cancalied) 

17. (Cancelled) 

18. (Cancelled) 
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^ 19. (Cancelled) 

20. (Withdrawn) A method for operating a pyrotechnic device connected to a ims 
controller through a network, the pyrotechnic device having a logic device associated 
with a unique identifier, and an initiator, comprising: 

transmitting a digital arming command from the bus controller to the pyrotechnic 
device, said digital arming command using the unique identifier of the logic device 
associated with the pyrotechnic device; 

altering an analog condition of the network to a firing condition; and 
transmitting a digital firing command from the bus controller to the armed 
pyrotechnic device. 

21. (Cancelled) 

22. (Withdrawn) The method of claim 20, wherein the digital firing command 
includes an address frame comprising the unique identifier of the logic device 
associated with the pyrotechnic device. 

23. (Withdrawn) The method of claim 20, wherein the digital firing command 
comprises an all-fire signifier. 

24. (Withdrawn) The method of claim 20, wherein said arming step further 
comprises storing activatton energy in the pyrotechnic device in response to said digital 
arming command. 

25. (Withdrawn) The method of claim 24, wherein said firing step further comprises 
releasing said activation energy into the initiator in response to said digital firing 
command. 
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26. (Withdrawn) The method of claim 20, further comprising: 

transmitting a dig'rtal disamning command from the bus controller to the aimed 
pyrotechnic device, sakJ digital disamriing command using the unique identifier of the 
logic device associated with the pyrotechnic device; and 

dissipating said activation energy stored in the armed pyrotechnic device in 
response to said digital disarming command. 

27. (Withdrawn) The method of claim 20, further comprising: 

transmitting a digital test command from the bus controller to the pyrotechnic 
device, said digital test command using the unique identifier of the logic device 
associated with the pyrotechnic device: and 

receiving a response to said digital test command from the pyrotechnic device. 

28. (Withdrawn) A method for operating a pyrotechnic device having a logic device 
associated with a unique identifier, and an initiator, the pyrotechnic device connected to 
a bus controller through a network, comprising: 

receiving a digital arming command from the bus cxantroller, said digital arming 
command using the unique identifier of the logic device associated with the pyrotechnic 
device; 

recognizing the unique Identifier in the digital arming command; 
arming the pyrotechnic device; 

receiving a digital firing command having an address frame from the bus 
controller; 

recognizing the contents of the address frame and the digital firing command; 
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checking an analog condition of the network; and 
rrmm % firing^^thefpyFotechnic device If the anatog condition of the network* eon^esporafe to 

an analog firing condition. 

29. (Withdrawn) The method of claim 28, wherein said address frame comprises the 
unique identifier of the logic device associated with the pyrotechnic device. 

30. (Withdrawn) The method of claim 28, wherein said address frame comprises an 
all-fire signifier, 

31 . (Previously presented) The networked electronic ordnance system of claim 1, 
wherein the bus controller automatically assigns the unique identifiers to each of saW 
logic devices. 

32. (Previously presented) The networked electronic ordnance system of daim 
31, wherein the bus controller assigns the unique identrfiers to each of said logic 
devices each time the networked electronic ordnance system is powered up. 

33. (Previously presented) A networked electronic ordnance system, comprising: 
a plurality of pyrotechnic devices connected by a network, each pyrotechnic 

device comprising an initiator and a logic device associated with a unique identifier; 

means for transmitting a digital arming command onto the network, the digital 
arming command using one or more of the unique kJentifiers; 

means for altering an analog condition of the network to a firing condition; and 

means for transmitting a digital firing command onto the network, the digital firing 
command using one or more of the unique identrfiers; and 

wherein the logic device in each of the pyrotechnic devices is operative for 
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storing activation energy in the associated pyroteclinic device If the di^ 
arming command Includes the unique identifier of the logic device; and • 

releasing the stored activation energy Into the initiator of its assocated 
pyrotechnic device if both (1) the analog condition of the network has been 
modified to the firing condition and (2) the digital firing command includes the 
unique identifier of the logic device. 

34. (Previously presented) The networked electronic ordnance system of dafrn 
33, wherein the means for altering the analog condition of the network alters one or 
more of the following network conditions: voltage level, frequency, or modulation depth. 

35. (Cancelled) 

36. (Cancelled) 

37. (Cancelled) 

38. (Withdrawn) A pyrotechnic device adapted for use in a pyrotechnic system, 
comprising: 

a logic device; 
an initiator; and 

a Faraday cage comprising a conducHve shell around the logic device and the 
initiator to shield the same from the effects of external electric fields and static charges. 

39. (Withdrawn) A method for testing an operating condition of a pyrotechnic device 
connected to a bus controller through a networic, the pyrotechnic device having a logic 
device associated with a unique Identifier, and an initiator having a firing element, 
comprising: 
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V i^.r ^-Titai transmitting a digrtal test command Jrom the bus controller and onto the netyrak,.!*^^ : 4.^ 1 -^-^ 

the digital test command using the unique identifier of the logic device associated witti v 3 
the pyrotechnic device; 

receiving the digital test command at the pyrotechnic device, recognizing the 
unique identifier and responsively testing the integrity of the firing element by pass'mg a 
controlled cuaent through the firing element and sensing the resistance to cun^nt ftow 
through the firing element to determine the condition of the firing element; 

transmitting the results of the firing element test from the pyrotechnic device to 
the bus controller. 

40. (Withdrawn) The method of claim 39, further comprising transmitting the test 
results of the firing element test from the bus controller to a central vehicle processor. 

41. (Withdrawn) A method for selectively testing an operating condition of one or 
more of a plurality of pyrotechnic devices connected to a bus controller through a 
network, each pyrotechnic device having a logic device associated with a unique 
identifier, comprising: 

transmitting a test signal from the bus controller and onto the network, the test 
signal using one or more of the unique identifiers; 

selectively testing an operating condition of onie or more pyrotechnic devices in 
response to the test signal; and 

transmitting the results of the tests from the pyrotechnic devices and onto the 
network. 
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v^. ^ 42. . (Withdrawn) The method of claim 41, wherein each of the pyrotechnrc devmes 

^i vmv comprises a firing element and the testing comprises passing a controlled current 

through the firing element and sensing the resistance to current flow Uirough the firing 

element to determine the condition of the firing element, 

43. (Withdrawn) The method of claim 41, further comprising receixnng the test 
results at the bus controller. 

44. (Withdrawn) The method of claim 43, further comprising transmitting the test 
results from the bus controller to a central vehicle processor. 

45. (Withdrawn) A method for testing an electronic ordnance system comprising a 
bus controller connected to a plurality of pyrotechnic devices by a networt<, the method 
comprising: 

transmitting a test signal over the networic from the bus controller to one or more 
of the pyrotechnic devices; 

receiving the test signal at said one or more of the pyrotechnic devices and 
transmitting a response signal from each of said one or more of the pyrotechnic 
devices; and 

receiving the response signal(s) at the bus controller and comparing the 
response signal(s) to a predetemnlned condition to determine the status of the networic, 

46. (Wittidrawn) A method for testing an electronic ordnance system comprising a 
bus controller connected to a plurality of pyrotechnic devices by a network, the method 
comprising: 



PAGE 1 3/23 ' RCVD AT 2Q5/2005 3:29:53 PM [Eastern Standard Time] ' SVR:USPT0{F)(RF*1/5 ' DNiS:8729306 ' C8[D:31 27079155 ' DURATION (mm-ss):Og^ 



Response to Office Action of 8/27/04 
Serial No. 09/656,325 
February 25. 2005 
Page 10 of 20 

determining an operating status of the network by sensing one or more erf the 
following conditions: a current drawn by the bus contFofleir or a voltage of the bus 
controller. 

47. (Wfthdrawn) An assembly for use in a pyrotechnic system, comprising: 
a substrate; and 

a plurality of pyrotechnic devices, each pyrotechnic device comprising a [o0c 
device mounted on the substrate and an initiator mounted on the substrate. 

48. (Withdrawn) The assembly of claim 47, wherein the logic device and the initiator 
of a given pyrotechnic device are interconnected by circuit traces on the substrate. 

49. (Withdrawn) A method for operating a networked electronic ordnance system 
comprising a plurality of pyrotechnic devices and a bus controller connected by a 
network, each pyrotechnic device comprising a logic device having a unique identifier, 
the method comprising: 

operating the bus controller to selectively address, with a single command, one 
or more of the pyrotechnic devices using the unique identifiers. 

50. (Withdrawn) The method of claim 49, further comprising: 

transmitting a digital amning command from the bus contnDller and onto the 
network, the digital amning command using one or more of the unique identifiers; and 

storing an activation energy in one or more of the pyrotechnic devices in 
response to the digital anning signal. 

51 . (Withdrawn) The method of 50, further comprising: 

altering an analog condition of the network to a firing condition; 
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transmitting a digital firing commancl from the bus controJIer and onto ttie 
network, the digital firing command using one or more of the unique identifiers; and 

firing one or more of the pyrotechnic devices in response to the digital firing 
command and the analog condition of the network corresponding to the firing condfficm. 

52. (Withdrawn) The method of claim 49, further comprising: 

transmitting a test signal from the bus controller and onto the network, the test 
signal using one or more of the unique identifiers; and 

testing an operating condition of one or more pyrotechnic devices in response to 
the test signal. 

53. (Withdrawn) The method of daim 52, further comprising transmitting the results 
of the tests from the pyrotechnic devices to the bus controller. 

54. (Withdrawn) A pyrotechnic device adapted for use in a pyrotechnic system, 
comprising: 

a substrate; 

a logic device mounted on the substrate; and 
an Initiator mounted on the substrate. 

55. (Withdrawn) The pyrotechnic device of claim 54, wherein the logic device and 
the initiator are interconnected by circuit traces on the substrate. 

56. (Withdrawn) The pyrotechnic device of claim 54, further comprising an energy 
reserve capacitor electrically connected to the logic device. 

57. (Withdrawn) The pyrotechnic device of claim 54, further comprising a bleed 
resistor electrically connected to the energy reserve capacitor. 
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■* 58. (WithdnawR^^Theip^RstGchniG de>AiGe of claim 54. wherejrytljesjjgltia^ t , 

a pyrotechnic assembly, and 

an electronic assembly connected to the logic device. 
59. (Withdrawn) The pyrotechnic device of claim 58, wherein the electit^ 
assembly comprises an energy resen/e capacitor. 

60- (Withdrawn) The pyrotechnic device of claim 59, further comprising a Weed 
resistor connected to the energy reserve capacitor. 

61. (Withdrawn) The pyrotechnic device of claim 54, further comprising a bus 
interface connected to the logic device. 

62. (Currently amended) A networked electronic ordnance system, comprising: 
a plurality of pyrotechnic devices connected by a network, each pyrotechnic 

device comprising a logic device having a unique identifier; and 

a bus controller connected to the plurality of pyrotechnic devices through the 
network, the bus controller programmed to automatically ass i gning assign t he unique 
identifiers to the logic devices. 

63. (Previously presented) The networked electronic ordnance system of claim 
62, wherein the bus controller assigns the unique identifiers to the logic devices each 
time the networked electronic ordnance system is powered up. 

64. (Currently amended) A networked electronic ordnance system, comprising: 
a plurality of pyrotechnic devices connected by a network, each pyrotechnic 

device comprising a logic device having a unique identifier; 
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? a bus controller connected to said plurality of pyrotechnic deviees^hrougtesmdOT ^^d 4im^^^ 
network, said bus controller being operative to selectively address, with a ^)g!e 
command, one or more of said pyrotechnic devices using said unique identifiers* 
whereby a single command can be used to address as few as one, as many as all, sffri 
any combination of the pyrotechnic devices that are connected to the network; and 

wherein one or more of said pyrotechnic devices comprise non detonating 
i n i tiatoTG -a cable cutter or a bolt cutter . 

65. (Cancelled) 

66. (Previously presented) A networked electronic ordnance system, comprising: 
a plurality of pyrotechnic devices connected by a networic, each pyrotechnic 

device comprising an inrtrator and a logic device associated with a unique identifier; 

a bus controller connected to said plurality of pyrotechnic devices through said 
networtc, said bus controller being operative to (1) transmit a digital amiing command 
onto the network, the digital amiing command using one or more of the unique 
identifiers (2) alter an analog condition of the network to a firing condition; and 
(3)transmit a digital firing command onto the network, the digital firing command using 
one or more of the unique identifiers; and 

wherein the logic device in each of the pyrotechnic devices is operative for 

storing activation energy In the associated pyrotechnic device If the digital 

arming command includes the unique identifier of the logic device; and 

releasing the stored activatton energy into the initiator of Its associated 

pyrotechnic device if both (1) the analog condition of the networi< has been 
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BiATi i:^;}^:, * m:*>^i^^ podtfied to^the firing condition and . (2) the digital finngMce^nimarid in^^^d^^ 

unique identifier of the logic device. 

67. (Previously presented) The networked electronic ordnance system of ifein 
66, wherein the means for altering the analog condition of the network alters one or 
more of the following network conditions: voltage level, frequency, or modulation depth. 

68. (New) The networked electronic ordnance system of claim 1, wherein the 
networked electronic ordnance system In integrated into an aerospace vehide. 

69. (New) The networked electronic ordnance system of claim 68, further comprising 
an avionics battery electrically connected to the bus controller for delivering power 
thereto, 

70. (New) The networked electronic ordnance systenn of claim 68, wherein the 
aerospace vehicle comprises one of a rocket, a missile, an aircraft and a spacecraft. 

71. (New) The networked electronic ordnance system of claim 68, wherein the 
aerospace vehicle comprises a crewed vehicle. 

72. (New) The networked electronic ordnance system of claim 33, wherein the 
networked electronic ordnance system in Integrated into an aerospace vehicle. 

73. (New) The networked electronic ordnance system of claim 72, further comprising 
an avionics battery electrically connected to the network for delivering power to the 
networked electronic ordnance system. 

74. (New) The networked electronic ordnance system of claim 72, wherein the 
aerospace vehicle comprises one of a rocket, a missile, an aircraft and a spacecraft. 
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75. (New) The networked electronic ordnance system of claim 72, wherdB lhes^ i, ^ 
aerospace vehicle comprises a crewed vehicle. 

76. (New) The networked electronic ordnance system of claim 62, wherein fte 
networked electronic ordnance system in integrated into an aerospace vehicle. 

77. (New) The network^ electronic ordnance system of claim 76, further compifemg 
an avionics battery electrically connected to the bus controller for delivering power 
thereto. 

78. (New) The networked electronic ordnance system of claim 76, wherein the 
aerospace vehicle comprises one of a rocket, a missile, an aircraft and a spacecraft 

79. (New) The networked electronic ordnance system of claim 76, wherein the 
aerospace vehicle comprises a crewed vehicle. 

80. (New) The networked electronic ordnance system of claim 64, whevBin the 
networked electronic ordnance system in integrated into an aerospace vehicle. 

81 . (New) The networked electronic ordnance system of claim 80, further comprising 
an avionics battery electrically connected to the bus controller for delivering power 
thereto. 

82. (New) The networked electronic ordnance system of claim 80, wherein the 
aerospace vehicle comprises one of a rocket, a missile, an aircraft and a spacecraft, 

83. (New) The networked electronic ordnance system of claim 80, wherein the 
aerospace vehicle comprises a crewed vehicle. 

84. (New) The networked electronic ordnance system of claim 66. wherein the 
networked electronic ordnance system in integrated into an aerospace vehicle. 



PAGE 19/23 ' RCVD AT 2/2512005 3:29:53 PM [Eastern Standard Tim^^ 



FROM McANDREWS, HELD, k MALLOY (FRi; 7. 25' 05 !4:38/ST. 14:30^0. 4851 05001 2 P 20 

Response to Office Action of 8/27/04 
Serial No, 09/656,325 
Febojary 25, 2005 
Page 16 of 20 

85. (New) The networked electronic ordnance system of claim 84. furtherteorapreingu: ^ . .m.n:^ - 
an avionics battery electrically connected to the bus controller for delivering power 

thereto. 

86. (New) The networked electronic ordnance system of claim 84, wherein the 
aerospace vehicle comprises one of a rocket a missile, an aircraft and a spacecrafL 

87. (New) The networked electronic ordnance system of claim 84, wherein the 
aerospace vehicle comprises a crewed vehicle. 
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